IN THE UNITED STATES PATENT AN&'TRADEMARK OFFICE 


in re the application of: Eva Aftmanm at a!. I Group Art Unit: 1824 

Serial No.: 10/540,359 | Examiner: Tamthom Ngo Truong 

Filed: Jum 23, 2005 | 

For: DERIVATIVES OF A R YL-QU I N AZOLI N E/AR Y L~ [ 

2^AM1 N.Q-PHEN YL M ETHAN ONE WHICH [ 
PROMOTE THE RELEASE OF PARATHYROID 

HORMONE | 

Attorney Docket No.: PA/4-32832 A 


MS: Amendment 
Commissioner for Patents 
PO Box 1450 

Alexandria, VA 223 1 3- 1 450 

met m at ion under 37 c<rr §1.132 of dr. leo wioler 

l, Leo Widler, a citizen of Switzerland, residing in Munohenstein/Switzeriand, 
hereby declare as follows: 

1 ,. I received my PhD from the ETH (Federal Institute of Technology) located 
in Zurich/Switzerland, in 1 983. After two years of post-doctoral studies at the Sandoz 
Research institute in E, Hanover, NJ, USA i joined the pharmaceutical division of Ciba- 
Geigy as research chemist working for different projects in the areas of arthritis and 
bone metabolism. Shortly after the merger of Ciba and Sandoz {i 997} 1 joined the so- 
called "catcllyiics rt project, first as coordinator of the chemistry efforts and in 2000 as the 
team leader of the whole project i am currently employed by _Novartis Pharmaceuticals 
AG, Basel, Switzerland, and I am a named Inventor on the above-identified patent 
application. \ have attached hereto a copy of my curriculum vitae (see, Appendix A) 
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which demonstrates that ! am an expert in the field of medicinal chemistry and have 
particular knowledge and understanding in the areas of arthritis and bone metabolism. 

2, The il oa!oi)ytic3 ,? project focused on the Identification of compounds 
antagonizing the calcium-sensing receptor (OaSR) in the parathyroid gland: PTH 
secretion is controlled by a catekinvsensing receptor (OaSR), a member of the GPGR 
family 3, expressed on the surface of parathyroid cells. Extracellular Ca 2 ^ concentrations 
below the norma] physiological level stimulate PTH release, while at high Ca 2 * 
concentrations little or no PTH is secreted. With a OaSR modulator, PTH levels can be 
controlled independently of extracellular Ca* 4 concentrations- Calcimimetic compounds 
(agonists of OaSR) activate the receptor and inhibit PTH secretion, while oalcilyiscs 
(antagonists of OaSR) mimic a state of hypoealoaemia by blocking the parathyroid cell 
OaSR located on the cell surface and thus stimulate the release of endogenous PTH 
which is stored in relatively large amounts in parathyroid ceils. This PTH release results 
in transient increases In circuiaing PTH levefs. 

Since it is now well estabiished that controiied treatment of patients with PTH and 
analogues thereof can have a pronounced anabolic effect on bone formation, 
compounds promoting PTH release, such as caicilytic compounds, may be used for 
preventing and treating conditions of bone which are associated wSth increased calcium 
depletion or resorption or in which stimulation of bone formation and calcrum fixation in 
the bone Is desirable, in particular osteoporosis. 

However, it is well documented that elevated levels of PTH only result in higher 
bone mass if they are transient, i.e. they do not persist for more than about 2-4 hours, it 
has been found that a short period of etevation of PTH plasma levels is crucial for an 
effective therapeutic result, since constantly elevated plasma levels of PTH increase not 
only bone formation by activation of the osteoblasts, but also activate osteoclasts 
leading to an increase in bona resorption and result in a net loss of predominantly 
cortical bone. Therefore, successful caicrlytic compounds have to show a 
pharmacokinetic (PK) profile inducing such a short period of increased PTH levels, 

3. The instant application describes, in relevant parts, a new compound(s) 
{and salts thereof), pharmaceutical compositions comprising the compound(s) or sa*t 
thereof , and methods for treating osteoporosis, juvenile osteoporosis, menopausal 
osteoporosis, post-rnenopausai osteoporosis, post-traumatic osteoporosis, fractures, 
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osteopathy : osteomalacia, periodontal bone loss or bone loss due to arthritis or 
osteoarthritis in which the new compound(s), or salt thereof, is administered to a patient. 
The compounds of the instant application are described as ealcHyfte compounds, i,e. 
compounds acting as antagonists at the parathyroid cell GaSR and as promoters of PTH 
release, therefore being useful m the treatment of conditions of bone which are 
associated with increased calcium depletion or; resorption or in which stimulation of bone 
formation and calcium fixation In the bone is desirable, in particular the aforementioned 
conditions. 

4, t have reviewed the Final Office Action issued by the Examiner on April 
14, 2009 in the above-identified patent application, as well as co-pending U.S. Patent 
Application No. 1 0/480,569 cited therein. ! understand that claims 1 1 -13 and 23-25 An 
the -.above-identified patent application stand provisionally rejected, under the judicially 
created obviousness-type double patenting, as allegedly unpatentable over claims 25, 
32 and 34 of co-pending U.S. patent. application no. 10/480,559 (the '559 application). I 
understand that this means the Examiner believes that the compounds of claims 11-13 
and 23-25 of the instant application are obvious given broad claims 25, 32 and 34 of the 
: 599 application. 

5, Comparative data provided herewith establishes that the species of 
claims 1 1 and 13 of the instant application have superior in vitro and In vivo potency, 
which properties are not found in, nor are they suggested by the examples of the '559 
application. More particularly, comparative data is provided for the compound of claim 
1 3 (Table 1 ), the structurally related, exemplified compounds recited in the "559 
application (Table 2} and the most active exemplified compounds in the '559 application 
(Tables 3 and 4). 

The comparative data describe the antagonistic potential of the compounds at 
the calefum-sensing. receptor (CaSR) in the parathyroid gland either by the Inhibition of 
intracellular calcium transients stimulated by extracellular calcium with a so-called FLJPR 
assay as described within the specification of the instant application in paragraph [0972] 
and as set out in more detail in paragraph 6 infra, and/or by the inhibition of calcium- 
induced inositol phosphate formation stimulated by extracellular calcium w&h a so-called 
PI assay: as described within the specification of the instant application in paragraphs 
[0970] - [0971 ] and as set out in more detail in paragraph 7 infra. As indicated in 


3 


US.S JM. 10/540,359 Group Art Unit 1 824 

§1 32 Declaration of Dr. Lao Wicler 

paragraph 2 supra, an optima! calol lytic must not only be a potent antagonist of the 
CaSR but, in addition, its pharmacokinetic (PKJ profile must be appropriate in order to 
elicit a bone anabolic effect, Le. it has to induce a rapid and short-lasting, release of the 
PTH into the plasma. The required parameters f or a good cabifytic are a high plasma 
concentration (C^*) at an early time point (T ma>: ) and a short terminal half life to ensure 
expeditious. rei>jm of exposure and PTH levels to baseline. Comparative PK data were 
determined with a standard assay for ph a miacoki net io cassette dosing in. rats as set out 
m more detail in paragraph 8 infra, 

6. Assay for intracellular free calcium (FLIPR assay). Antagonism at the 
CaSR was determined by measuring the inhibition of iniraceiiyiar calcium transients 
stimulated by extracellular calcium. CCL39 fibroblasts stably transfected with human 
PCaR (the gene coding for CaSR) were seeded at 4G'G00 ceils /well into 96-wei! 
ySawpiates and incubated for 24 hours. Medium was then removed and replaced with 
fresh medium containing 2//M Fiuo-3 AM (Molecular Probes, Leiden, The Netherlands), 
in routine experiments, cells were incubated at 37*G : 5 % CO* for 1 h. Afterwards, plates 
were washed twice with mHBS and welts were refilled with 100 //i mHBS containing the 
test compounds. Incubation was continued at room temperature for 15 minutes. To 
record changes of intracellular free calcium, plates were transferred to fluorescence- 
imaging plate reader (Molecular Devices, Sunnyvale, CA f USA). A baseline consisting in 
5 measurements of 0,4 seconds each (laser excitation 488 nm) was recorded. Cells 
were then stimulated with calcium (2.5 mM final), and fluorescence changes recorded 
over a period of 3 minutes. Peak. intracellular calcium levels were plotted as a function of 
test compound concentration, and I G§ 0 values, were determined using the Grigene curve 
fitting software. 

7. Assay for phosphornositol formation (PI Assay). To determine the 
antagonistic activity at the human parathyroid calcium-sensing receptor (CaSR), 
compounds were tested in functional assays measuring. the inhibition of calcium-induced 
inositol phosphate formation in CO L39 fibroblasts stably transfected with human PCaR 
(the gene coding for CaSR). Ceils were seeded into 24 well plates and grown to 
confluence. Cultures: were then labeled with [ 3 H]inositoi (74 Mb/ml) m serum-free 
medium for 24h. After labeling 5 cells were washed once with a modified Hepes-buffered 
salt solution (mHBS: 130 mM NaGi, 5.4 mM KCt 0,5 mM OaG! a , 0,9 rrM MgS0 4 , 10 mM 
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glucose, 20 mM HEPES, pH 7.4) and incubated with mHBS at 37 C C In the presence of 
20 mM UCi to block inositol monophosphatase activity, Test compounds were added 3 
minutes before stimulating GaSR with E 5 mM. calcium, and incubations continued for 
further 20 rmn. Thereafter* -cells were extracted with iO'mM ice-cold formic acid and 
amounts of inositol phosphates formed were determined using anion exchange 
chromatography and liquid scintillation counting, .inositol phosphates levels were plotted 
as a function of test compound concentration to determine \C m values. 

8. Assay for pharmacokinetic (FX) cassette dosing In rats. The 
experiment, was performed In conscious, fed, permanently cannufated rats kept under 
standard conditions. Compounds were either administered as a cocktail of up to 7 
compounds - so-called cassettes - inciuding a well-characterized reference compound 
to check for drug-drug Interactions within the cassette or as single compound in selected 
cases. The compound(s) were orally administered by gavage, at a concentration of 3 
mg/kg in a microemufsfpn vehicle prepared by diluting a 1% vv/w or 2% w/w solution of 
the respective coropound(s) in a trileroemulsion preconcentrate (MEPC-A or MEPC-8) 
with deionized water to the desired final volume {typically 2.5 ml/kg total administration 
volume). The ME PCs had the following compositions: 

MEPC-A MEPOB 

Cremophor® RH4G 45% w/w 43% w/w 

Corn oil gyleerides 38% w/w 35.7% w/w 

Tocopherol,. DL-alpha - 0.1% w/w 

Propylene glycoi 9% w/w 10.5% w/w 

Ethane! 10% w/w i 0-5% w/w 

The micrcemuision preconoentrates were prepared as follows: Alter heating 
Cremop-hor* RH40 to 65° C with stirring, the other components were added at the weight 
ratios indicated. This mixture was stirred for one hour. The clear solution obtained, La. 
the MERC, was mixed with the test compound and the resulting mixture was stirred at 
ambient temperature for 8 to 12 hours. Complete dissolution In the MEPC was assessed 
by crossed polarized light microscopy, 

Blood samples (approx. 70 pL) were collected at different time points (typically 
15, 3Q f SO, 120, 180, 240, 360, 480 and 1440 min) from the femora! artery for 24 hours 
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after oral dosing. After aeetoniiriie precipitation of blood or plasma samples (25.#L), 
dried residues were re-dissoSved in methanol/water, analyzed by HPtC, typically on a 
C ia reversed-phase HPLC column. Typical eluents were; 100 % water with 0,1 % 
HCOOH (pH 2.1), and 100 % acetonitrile with 0.1 % HCOOH. A linear gradient was 
usually run from 15 to 95 % B over 7 min followed by a 3 mm hold at 95 % B at a 
constant temperature of 40 :> C in the column compartment The flow rate was held 
constant at '50-100 //t/min, as appropriate. Sample injection volume was 10 //L. The - flow, 
from the HPLC system was directly introduced into the ion source of a triple quadrupole 
mass analyzer and subjected to atmospheric pressure electrospray ionization. All 
compounds were detected as protonated quasi-molecular ions [M+H] + or appropriates 
fragments thereof. Structurally ciosefy related compounds were used as analytical 
internal standards. Quantification of blood or plasma levels of the parent compounds 
was based on a 7-leve! calibration curve (in triplicate) using blank rat plasma samples 
spiked With stock solutions of externa! and internal standards. Basic pharmacokinetic 
parameters were estimated using a non-eompartmenia! approach, AUG p.o. was 
calculated using the trapezoidal rule, Cm** and T MX taken from the mean blood/plasma 
level vs. time curve (n=3-4 animals). The C tnm values were dose-normalized, 

For selected compounds an additional group of rats received the compound by 
intravenous injection, and AUG Lv\ was determined using an analogous approach as 
described above for AUG p.o. Absolute oral bioavailability (in %) was then calculated 
from the dose-normalized AUG p.o. divided by dose-normalized AUG i.v., then multiplied 
with 100, 

9. The compound of claim 13 has an average CaSR FUPR iCgo value of 
1 .35 ± 0.2 nM, as determined by the FLIPR assay recited in paragraph 8 supra. 
Furthermore, the compound of claim 13 exhibits a dose- normalized C^ of 61.5 nM r a 
T m aK.-of 1 hour and a bioavailability of 31% in rat as determined by the FK cassette 
dosing assay using MEPG-A recited in paragraph 8 supra, if dosed as single compound 
(in a so-called one-in-one experiment), the compound of claim 13 exhibits a dose- 
normalized G m * of 54:7 nM. a T rr5ax of 0:42 hours and a bioavailability of 41 % in rat as 
determined by the PK assay using MEPC-A recited in paragraph 8 supra. See Table 1 
infra. 
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Table 1 infra, displays the average FLJPR CaSR tCs© value determined by the 
FLiPR assay recited in paragraph 8 supra, and the PK data determined by the PK assay 
recited m paragraph 8 supra,: tor the compound of claim 13, 


Table 1 : 


I 

: claim 
# 

Structure 

CaSR 
FLfPR 
IC-o 
(average) 
[DM] 

[nMj 


Bioavai- 
lability 

m 

claim 
13 

I 


1.35 

61 .5 
(cassette 
dosing) 

1 .0 

(cassette 
dosing) 

31 

(cassette 
dosing) 

54.7 
(single 
dosing) 

0,42 
(single 
dosing) 

41 
(single 

dosing) 1 

| 


10, Table 2 Mra lists comparative data for exemplified compounds of the '559 
application' which are structurally related to the compound of ql&lm 13 of the instant 
application. 

The compound of Example 20 carries a S-methoxy residue instead of the 
prppargyloxy residue at the 6 position, and the N-benzy! is not substituted. 

The compound of Example 37 includes the propargyioxy residue at the 6 position 
but the N-benryl has been replaced with N4sopropyL 

The compound- of Example 80 incorporates both a S-propargyioxy residue and an 
N-behzy! group but does not include substitution on the benzyl aromatic ring. 

Examples 90 and 1 20 incorporate a substituted benzyl residue Into the structure 
of Example SO (e.g.. Example 90 Includes a para hydroxy and Example 120 includes a 
para ammo). 

The compound of Example 148 incorporates an NW4-chlorobenzyi) residue into a 
compound which contains a 8-methoxy residue. 
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The compound of Example 149 incorporates the N-{4-bromobenzyi) residue into 
a. compound which contains a 6-rheihoxy residue, 

The- compound of Example 150 incorporates an N-.(4-fiuorobenzyi) residue into a 
compound which contains a. 6-methoxy residue. 

The compound of Example 152 incorporates an N-(4-methoxybenzyj) residue 
into a compound 'which contains a 8-methoxy residue, 

The compound of Example 153 incorporates an N-(4-hydroxyb©nzyi) residue into 
a compound which contains a 8-methoxy residue. 

The compound of Example 154 incorporates an N-i44rifjuorornethyi-benzy!) 
residue into a compound which contains a 6-methoxy residue. 

Table 2 Infra, displays the average Pi GaSR 1C 50 values determined by the PI 
assay recited in paragraph 7 supra, and the average FL1PR CaSR iC 5 o values 
determined by the PU PR assay recited in paragraph 6 supra. N.ci refers to not 
determined. 


Table 2: 
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1 

'558 
application 
1 example # 

Structure' 

pi 

CaSR 
[nM] 

FLIPR 
CaSR iC$o 
(average) 
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! 

! 
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30 

8. / 5 






i 








\ 80 

| 
j 

! 
! 

II i 4 

I 

5.3 

4.4 


r / # V 0H 
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10.0 

3 
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application 

! example # 

i 

j 

Structure 

pi 

CaSR 
fnM] 

FLiPR 

(average) 
[nM] 
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150 
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160 

290 









152 

T 
; 

450 

rt,d. 
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'559 
| application 
example # 

..V ww „^_ 

Structure 

PI 

GaSR 
IGao 
(nMj 

FLIPR 
GaSR I Ceo 
(average.) 
[nMi 

! 

154 

F 

o 

51 G 

2060 


t'1 - For the compounds displayed in Table 2 supra, eariy structure-activity 
relationship studies were conducted on compounds having a 8-methoxy substltuent in 
lieu of tine S-propargyloxy group (See Examples 29, 1 48-1 50 and 1 52-1 54). Initial 
compounds were assessed using the P\ assay described in paragraph 7 supra, Fara- 
hafogen substituted compounds (Examples 148-150) exhibit -substantially the same 
potency In the Pi assay as the parent unsubstituted N-benzyl compound (Example 29), 
Incorporation of other para substltuehts on the N-benz'yi group reduced the observed 
potency in the Pi assay by about 3 fold (See in particular Examples 152-154). 

12. From the- .structurally related compounds of the '559 application listed in 
Table 2 supra, It had been teamed that replacement of the 6-methoxy substituent with a 
B-prdpargytoxy group (see Examples 37, 80, 90 and 120) improved the antagonistic 
potency of the respective compounds at the GaSR by approximately 30 to 50 fold (see 
Example 29 in comparison to Example 80 and Example 1 53 m comparison to Example 
90), However, there was no general trend deducible concerning the influence of the 
nature of the N(1 } substituent of the 1 H-quinazoiln-2-ories on activity, since para 
substitution of the unsubstituted N -benzyl residue with hydroxy or amino resulted in 
decreased inhibitory activity (see in particular Examples 90 and 1 20 in comparison to 
Example 80)., whereas replacement of the N-benzyf moiety with an N-isopropy! group 
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reduced potency (see Example 37), The most active compound in this series was the 
unsubstituted N-benzyl derivative (Example 80), 

The compound of claim 13 of the Instant invention exhibits increased GaSR 
inhibitory activity (measured with the FU PR assay) compared to the structurally related 
compounds of the *55.9. application listed in Table 2 Sii$m. More particularly, the 
compound of claim 13 of the. instant application offers at least a 3 fold improvement In 
GaSR inhibition in comparison to the unsubstituted N-ben^yf derivative {Example 80) \ an 
at least a 7 fold improvement in CaSR Inhibition in comparison to the other para- 
substituted N-benzy! '.derivatives (Examples 80 and 120), and an at least 100 fold 
improvement in comparison to the 8-methoxy derivative (Example 149). 

By simply extrapolating the structure-activity relationship between Examples 80, 
90 ; and 1 20 on the one hand and between Examples 29 and 80 and Examples 29 and 
14.9, respectively on the other hand, and given the huge number of .possibilities of 
variation of the substituents, it is my considered scientific opinion that the : 599 
application does not disclose, suggest, or even allude to the actually observed 
improvement in CaSR inhibitory activity by the replacement of the 6-methoxy group in 
combination with the incorporation of a para-bromo substituent on the N-benzyi residue 
as provided by the compound of claim 13, 

1 3, The in vitro CaSR IC m data as determined with the FLIPfl assay recited 
in paragraph 8 supm for the most potent compounds: exemplified in co-pending USSN 
10/480,659 are recited in Table 3. Examples 37 and 80 which were Included in Table 2 
are re-presented In Table 3 for the sake of convenience. Each compound listed in Tabie 
3 exhibits an ICso of less than 1.0 nM In the FU PR assay. None of the compounds in 
Table 3 include an N-benzyl residue which Is substituted, at the para position of the N- 
ben-zyl ring. The most active exemplified compounds of the '559 application have a 
meta substituted N-benzyi residue (Examples 89, 108, 1 10, 1 16 and 11 7) or a 
benzothladiazciyi-methy; residue (Example 84), each of which has an 1C 50 of between 2 
and 3 nM in the FLiPR assay. 

Table 3 infra, displays the average FLIPR CaSR IG 50 values determined by the 
FLIPR assay recited in paragraph 6 supra for the most potent compounds exemplified in 
co* pending USSN 10/480,559. 
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Table 3: 




FUPR CaSR 

| Example Nr. 

Formula 

IGso (average) 
[nMi 




14 


6.1 




37 

! 

! - . 


8.75 










61 

! 

X 

• 4.4 
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Example Nr. 

Formula 

FLIPR CaSR 
ICso (average) 
[nMJ 




80 

0 

4.4 

84 

^ ° O 

2.8 




87 


4.5 
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FLIPR CaSR 

Example Nr. 

Formula 

iC 5 o (average) 







89 

i 

2.5 




99 

I 

9 




102 

6 



7.3 

- ------- ---- 


16 


U.S.S.N; 10/540,359 

§132 Declaration of Dr. Leo Wiciier 


Group Art Unit 1624 



U. S.S.N. 1 0/540,359 Group Art Unit 1 624 

§1 32 Declaration of Dr. Leo W idler 


! Example Nr. 

| ~~~ 

\ 

113 

■ 

Formuia 

^ 1 

FLIPR CaSR 
]C 50 (average) 
[nM] 

8.1 


o . 








116 

^ f 

2.9 




117 


2.5 
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1 4, The compound of claim 1 3 of the instant invention exhibited Increased 
potency in the FU PR assay, Le, an increased antagonistic activity at the CaSR : 
compared with ali of the exemplified compounds of the "569 application. More 
particularly* the compound of claim 13 Offers Improved potency compared to Example 
80, the unsubstituled N-benzyi derivative, of the '5.59 application and to the moat active 
Examples 110, 1 17, 89, 84, 106 and 11 8, carrying either a meta substituted N-benzyl 
residue (Examples 89, 108, 110, 11 8 and 117} or a benzothiadiazolyi-N-methyi residue 
(Example 84). 

Extrapolating the structure-activity relationship between the most active 
Examples 110, 117, 89 ? 84 5 106 and 118, and given the huge number of possibilities of 
variation of the substituents, it is my considered scientific opinion that the '599 
application does not disclose, suggest, or even aliude to an improvement In GaSR 
inhibitory activity by incorporation of a para-b'romo substituent instead of one of the 
exemplified substituents in the meta position on the N-benzyi residue as provided by the 
compound of claim 1 3. 

1 5, As pointed out previously, a good calciiytic must not only be a potent 
antagonist of the CaSR but most importantly its PK profile must be appropriate hi order 
to elicit a bone anabolic effect. The required parameters are high Cms* at an early time 
point (T mx ) and a short terminal half life to ensure expeditious return of exposure and 
PTH levels to baseline (a sharp peak should be seen at an early time point after 
administration in the concentration-time graph). As displayed in Table 1 supra, the 
compound of claim 13 of the instant invention exhibited sueh a significantly Improved PK 
profile, as measured by the pharmacokinetic experiments in rats recited in paragraph 8 
supra, in particular., the compound of claim 13 was shown in the oassette-dosmg PK 
experiment to have a high dose-normal teed C (m< value of 81 ,5 nM reached after a short 
time period (T {rm being 1 hour) and a good bioavailability of 31%. 

Furthermore, we have found thai factor W (quotient. of C^a* over \Cm) is a 
reasonable predictor of "in vivo potency" (provided the PK profile was "calcilytic like", i.e. 
a sharp peak was seen in the concentration-time graph). The W factor Is determined by 
measuring lC m data (in human receptor which in the experience of the project team was 
substantially identical to the rat data) as set out m paragraph 8 or 7 supra and the 
maximum concentration obtained from a rat pharmacokinetic study (the dose normalized 
Crnsjc values) as set out in paragraph 8 supra. A value of factor W of at (east 20 was 
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considered necessary to warrant further in vivo investigation for a compound. The 
compound of claim 13 of the Instant invention was predicted to have good "in vivo" ' 
potency based on a factor W calculation, since it has a factor W of 45 (i.e.-, C m ^/!C 5C ~ 
61.5/1.35^45). 

1 8, From the compounds of co-pending application USSN 1 0/480,559 the 
corresponding pharmacokinetic data were determined for Examples 37 and the 
structurally closest related Example 80 by the dosing assay recited in paragraph 3 supra. 
of co-pending USSN 10/480,559 (Examples 37 was analysed in MEOP-8, and Example 
SO m iVIEPC-A) (see Table 4 infra). 

Table 4 infra, displays the average FLJPR CaSR !G sa values determined by the 
FUPR assay recited in paragraph S supra, and the PK data determined by the PK assay 
recited in paragraph 8 supra, for Examples 37 and 80 of co-pending USSN 10/480,559, 
The factor W was calculated as indicated above (quotient of C max over IC$ Q ). 


Table 4 


# 

Formula 

GaSR 
FLJPR 
fC so 
(average) 
[nfvl] 

[hM] 

T,- ;ax [h] 

/ iCso 
(FLiPR) 


frY 





37 

T 

8.75 

37.1 

0,21 

4.2 
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: Ex. 
# 

Formula 

CaSR 
FLIPR 

(average) 
[rfMJ 

[nMj 

> max [frj 

\ w C max 
/ K5« 
(FLiPR) 

80 

<0f -' T 

4.4 

23.3 

0.42 

5.3 


1 7. OF the exemplified compounds of the '559 application having bean tested 
in the PK assay, both compounds, Le, Examples BO and 37, demonstrated reasonably 
high dose normalised C mm values of ever 20 riM, a value which is however lower than 
the corresponding value for the compound of claim 13, Example 80 and in particular 
Example 37 both exhibit early T mas < values, i.e. sharp, calciiytic4<ke PK profiles, but 
further in vivo pharmacodynamic analysis in rats showed that the compounds exhibited 
clearly reduced potency in comparison to the compound of claim 13 of the instant 

a p pile at ion. 

Extrapolating the relationship between structure and pharmacokinetic profile of 
the analysed caicilytic compounds, and given the huge number of possibilities of 
variation of the substituents, it is my considered scientific opinion that the "5QS 
application does not disclose, suggest, or even allude to the actually observed 
pharmacokinetic profile as provided by the compound of claim 13 by incorporation of a 
para-bromo substUuent on the N-benzyl residue. 

1 8, Concerning the "factor W 51 determined as set out in paragraph 15 supra, 
of the exemplified compounds of the '559 application that have been tested in this 
regard, both compounds, i.e. Examples 37 and 80, have a factor W below €0 and were 
indeed shown to have a dearly inferior potency when compared to the compound of 
claim 13 of the instant application as already set out in paragraph 17 supra. 
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1 8. In summary, the compound of claim 13 exhibits a C, mx of 61 3 nM. a T fmix 
of i hour and a bioavasfablHty of 31 % jn rat Moreover the W factor for the compound of 
claim 1 3 is 45. Accordingly, the compound of claim 13 provides excellent potency, a 
good PK profile {characterized by C m3X , I m * x and bioavailability) and a factor W value 
(C {m * to \C$o ratio) predictive of a good in vivo potency, 

20. As set out in detail above, the superior in vitro and in vivo potency 
provided by the compound of claim 13 of the instant invention is not found in f nor is it 
suggested by the examples of the s 55 9 application. 

21 . i declare further that ail statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; 
and further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
§1001 of Title XVifl of the United States Code, and that such willful false statements may 
jeopardize the validity of this Application for Patent or any patent issuing thereon. 




Or, Leo Widler 


Date 
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Novartis 
1975 -1979 

1979 

1980 -1983 
1983 -1 985 


1985 ~ 1994 


Jan. - March 88 


1 994 ~ 1995 


1995 - 1998 


1997 - 1999 
2000 - present 


August 2009 

■Curriculum; Vjtag 

Or, Leo Wtdler 

Senior Research Investigator 1 
Research institutes for Biomedical Research, Basel, Switzerland 

Undergraduate Studies In chemistry at the 

Federal Institute of Technology (ETH), Zurich Switzerland 

MS> thesis with Prof, A Eschenmoser 

Federal institute of Technology (ETH), Zurich Switzerland 

PhD thesis with Prof. D. Seebach 

Federal Institute of Technology (ETH), Zurich 

Title: Regio- and diast&reGseieciive reactions of 
atiyHitanium compoun ds 

Post-doc at the Sandoz Research institute 
E. Hanover N J, / USA 

working on HMG-CoA reductase inhibitors: 
(LescoP) 

Labhead Pharroa Division Ciba-Geigy ( Basle 

Section inflammation, Bone & Allergy' 
working an antirheumatics and 
bisphosphonates (Zometa® / Aociasta®) 

Job rotation Hindustan Ciba Geigy 
Research Institute Goregaon, Mumbai (Bombay) / INDIA 

Job rotation Ciba Summit N.J, / USA 
Arthritis Unit 

working on CGX-2 inhibitors (Prexjge®) 

CIBA Base! / Switzerland 
Labhead in the Bone MetaboUsm Group of the 
Chemistry Resources Unit and Oncology 
working on c-Src inhibitors 

Labhead Bone Metabolism Unit, Novartis 

Project Team Leader Bone Metabolism Unit and 
Global Discovery Chemistry 

responsible for the Cafciiiytics/PTH release project 
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